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Contract  N00014-89-J1542 
"Ring  Opening  Metathesis  Polymerization" 

Richard  R.  Schrock,  Department  of  Chemistry,  6-331,  Massachusetts  Institute  of  Technology, 
77  Masachusetts  Avenire,  Cambridge,  MA  02139 


The  central  theme  of  this  research  is  ring  opening  metathesis  polymerization  of  noibonienes 
and  substituted  norbomadienes  by  well-characterized  imido  alkylidene  catalysts  of  the  type 
M(CHR)(NR')(0R")2  (where  R,  R',  and  R"  are  some  alkyl  or  aryl  groups),  or  most  recently  (as 
yet  unpublished)  alkylidyne  alkylidene  rhenium  catalysts  of  the  type  Re(CHR)(CR')(OR")2 

Initially  we  focused  on  developing  catalysts  that  would  tolerate  functionalities  (such  as 
carbonyl  groups).  Full  papers  have  now  appeared  (papers  7,  8,  and  9;  technical  reports  10,  11, 
and  12;  preliminary  communication  3).  The  findings  concerning  the  polymerization  of  2,3- 
bistrifluoromethylnorbomadiene  suggested  that  the  polymer  was  virtually  all  trans  and  tactic.  It  is 
now  believed  to  be  syndiotacdc.  Such  materials  are  highly  polarizeable  above  Tg  (200  °Q.  A 
significant  fraction  of  the  present  effort  is  being  expended  toward  understanding  how  this 
stereoselectivity  arises  and  how  it  can  be  controlled  by  changing  the  nature  of  the  catalyst 

Initially  we  strove  to  develop  a  method  of  cleaving  the  polymer  chain  firom  the  metal  and 
starting  a  new  chain,  since  the  catalysts  was  relatively  tedious  to  prepare.  Papers  2  and  5  dealt 
with  cyclopentene  and  styrene-based  chain  transfer  agents,  respectively.  After  the  development  of 
a  simple  synthesis  of  the  molybdenum  catalyst,  catalyst  longevity  (Le.,  reuse)  became  less  crucial. 
Therefore  the  development  of  chain  transfer  agents  was  de-emphasized. 

The  synthesis  of  star  polymers  and  block  copolymers  was  another  significant  development 
in  the  past  grant  period  (paper  6).  Such  techniques  now  make  it  possible  to  prepare  amphiphilic 
start  shaped  polymers  (paper  in  press). 

Four  papers  are  in  the  offing  that  concern  the  synthesis  of  side  chain  liquid  crystal  (SCLC) 
polymers  by  ROMP  techniques.  At  least  one  wholly  new  type  of  SCXC  polymer  has  been 
prepared,  and  several  relatively  rare  examples  of  block  copolymers  that  contain  a  SCLC  blocL 
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Investigations  into  the  synthesis  of  chiral  catalysts  and  the  polymerization  of  chiral 
monomers  are  continuing.  So  far  polymers  have  been  prepared  from  chiral  monomers  but  a  chiral 
catalyst  has  not  been  synthesized.  Research  in  this  direction  is  an  important  part  of  the  present 
research  program  Qiiral  catalysts  should  be  able  to  "correct"  their  stereochemical  "mistake"  and 
thereby  produce  much  more  tactic  and  stereoregular  polymers  than  analogous  achiral  catalysts. 
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